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xflS. ^<^Hr 1* 7>*H -§-^171^ ^Al^ a o >^ol 

^r^l 5tl°1^^ ^ ^M^M" 
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^71^- «<HH Wfr S.^i $]2i ^{Method of Manufacturing 

an Optical Fiber Preform by MCVD}. 
^] 

$Jfsq^- s^s.^. £ w>^t!r 4i*H* °fl*l*rfc 3 

3^*Hr ^ -g. 7l#A>^ tf-Sf oj^Al^l^ ^ 

^ -g- ZL^tb S^ofl 7l7H^ A>^cfl^ tb^^H Sfl^sM^ o> 

£ lb^r MCVD ^-B- 2.7]] 1- ^2^Kr ^^tt 

5L 2fe MCVD ^^Ho} ^3. ^5)^ 2.#^r il^^r 

£ 3^r MCVD ^'tHH*! ^.st\ ^o] ^S)^ J±<^±r ^S., 

S 4a^r ^Bfl^ MCVD -^SH-H^ ^Zf ^S]^ SL&$ SL<*\^±r &#5L, 

£ 5fe MCVD ^^HH^ x.>^]^ ^ ^o] ^s]^ E.$£ }L<*\^xt 
£ 6^r MCVD ^-^H^ ^ ^o] 3.^ l^ffe ^S., 
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£ 7-& ^2fl 7l#oll ^ ^ ^ *-9-fr tfl^-ol] fH3*Rr ^ 
(Index Dip)# T^tflfe- 2^, 

2 8£r ^2fl 7l^o)l <2]i£ -g-2) ^ * *H§-fj- S.7fl tfl^-6|] ol^)^ 3Jj=L 
(Index Peak)* M^i-fl^- JE.^, 

£ CRf #2fl 7l#o]] ^ ^ ^ ^ ^ o. s.^^ ^.^^ 5. 

3, 

2. lO^r ^ ^HH 4^ *HS€ 27.fl£] JSL^ 

l: SH-7]*f| 2: ^^^--a. 3: #fr7}^ 

4: dk£€ 5: 6: 

7: S*| ^ 8: 2«}f 9: #efl2.# 

10: «y^d u o v ^ 11: 12: sji^i 

13: -^4-7}^ 

<20> ^ ^ 7 ^ ^ ^ ^ o.§ *flS*Rr #i?H # 
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tb Ir^AS-Ai, ^ ^ «H <&±t ^ (Index dip)* ^T^, 3 

<2i> S. lafe MCVD ^-^^1 tq-Bf ^-a- 2.*ti» *))^Hr lf£«) 

A. 

<22> -am^S ^-B- £?1)^ ^3-^(100)4 ^ ^(200 ~ 400)* 7]x\ ^1^5) 

^^1, ^1 ^-s] ^l^>7fl^ ^3)^1(200)^, ^#7)1(300) ^ 

^1(400)5. n^^t*. 

<23> M-fr S-^fl* ^]S^l-7l ^ wj-tt^i^r ^*13<H 5fe w}^- ^ol ^^sj- 

W ^ 7}xlJsL M-^ ^7> 

<24> <^7H, y. ifljjLofl MCVDCModified Chemical Vapor 

Deposition)^ 7l^-§- ^ SiCl 4 , GeCl 4 , P0C1 3 ^r-§-7l^^- ^] He, 0 2 « 
^<S*Kn, ^l(Torch)S 7><ISM ^-w- vfl^H ^l^r 

<25> ^7] 3} ^ Sj-^ilS. 3<H7> ^3&* trfl ^ti. vflofl:^ «] ^fl 

*>7fl 51JE.S., ^^-ofl^ 1* 7^-0} #Ji* -§-^71^ ^(Collapse) T^Tfl 

<26> 0]B^ ;g-aZ) Sj-^oflA^ =lO] ^aj-o] Jff-tL-g. ^z{-A}iLt}- E] ^ J7 

-£(2000 ~ 2400°C).5.S. 7}<t*>7fl s\d] 3.0] tfl ^7># ^ SJ-i+Sl Ge0 2 ^ ^o] 
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<27> o}6\) ^z|-^ S ^<3] oj-s, s^ofl^fe- Ge0 2 ^ ^£7> £ 7°1H £-^r 

^€^7^1 #*>*1^- <?1^ ^c} ^^.7)] ^cf. ufl^ 
€ GeO 7>>i7> 7><g ^tij-ofl Ge0 2 3, t\-X\ Xfl-g-^, tfl^fS. SKH^Tfl £)<H, 

-£ 8<*H J±^r ^ =7^ t\-X\ #^l-o) o]d]^ s\B.7\ 

<28> ^3)- <?1^ S}£L, ZL5]3I CIS ol^- #^1-^ ^--^^ ^«.J= 

<HHfe *M £3.5.^ ^1 ^tt ^7>Sf #^1-5] Wl^%H] #*i)-§- 130.5. oi^h 

PMD q-OTf^ ^ ^Jl, Cff££o|A^ Cfl^^ #^1*3 ^ 

<29> ^JELS, ^ #^#-ir ^ *\Z\-X\?}7) ^4 7]-i:» 

*H *3^r ^4^(300)* 22| ^, i-fl^-^ ^cflji ^cg-f- ^Efls. 

n>xl^ (400)^: 7i^ JE.*H* ^S^-Tfl ^tf. 

< 30 > £ 4a ^ #7] ^ ^0} iL^fe ^£^1^), HFM- 3-^- 

^ ^Efl^ M-fr S.7fl7> ^S|7fl £\3L, £ 64 ^o] 

<32> 11514, ^4 ^^SHHiE -n£r*l] ^tb Ge0 2 ^ <r 

^o] t^^t}-. ^ ^.i) 4^(200) ^ ^^-^ o]^i ^ s\±Q-s}7] 
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<33> HBjq-, ^-aZ)(200) ^ xfl^^- ^-Tll *±^o) ^B^S., ^^4^(300)^- ^^^A^ 

*flJ?- -fr<$SLsL olsH #JM M^^r ?1*]7|] £H Ge0 2 ^ 3^ «cM*Kr 

<34> ^5.3.. Ol^i ^ S)^^>7l iflSfH ^^(200)^1 *fl ^ 

<35> ^Sq- ^ ^ofl 2|-o>^ %<QQ %SL3,*), ^ 

<36> #7^ S.^^- ^*l-7l 4)ti|) ^ ^ofi n}^ #^7l^ IhlH 

ifl^M iS^ f^Jfofl #7fl*Hr ^ »171-S>7l ^sfl, >8-7l tf-JL -g- 

33|3. fe^r #7}) 3]^ oil ^^7>>i» #*L iflS. ^og^ 

<37> Hj-B^l-Tim, ^7} *\A?\£.S= 0 2 ^ C 2 F 6 ^ ^^-7>i« A>-g-^, C 2 F 6 °fl tfl* 0 2 

3 -B-^^l -B-^wl 7> 2.5 - 30*1 ^-O-S. ^*=h 
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5E«, ^-Br <$7] ifl^ dHbJ- ^ #7}] 2 ~ 4 mm ^ 

^ £ ^ofl 3^ ^-B- 2.7.fl3 ^o£-§- ^-^i & 

8 ^t *T SW". **|. 7l7>W]E olc^-g- ^2.= *fl3E:« 
7]7>tilM a]C^-§- ^22. 7l§ ^22. 3.6\ #^^-ofl ^ 

A>-g-*}^ Al^egofl 2^3^ ^ = ^ ^, 7l7>w]E^- ^-^ 

^•i: fl«IHfe"7l#£) %>g-M %-^o] LEDCLight Emitting Diode)^ ^ , 

n^.^ ^(Beam spot size)# 7>a]^ FP-LD(Fabry-Perot Laser Diode)^- 
VCSELCVertical Cavity Surface Emitting Laser)^ *r-§-*r7fl $2.3., o]bJ 

3.°] ^-93 °m£L ^ *07l«H *l1trS.H <^7) ^(Restricted Mide Launching) 
tfl^^(Bandwidth)^: IHM^l ^o] s-tj] A^t}. 

°l*h t££ *H M^l «>^tb ^*H» -S-Afl«rl ^^^>7)S. 

S. lbfe MCVD ^<H] 4ef ^-fr 2-7fl* *fi2*Hr ^o] 

4^* ^Bi-ufl ^2.01^. 
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<43> ^tb fl-a-fr 5L*fl ^^WS (100)4, ^-s) 

43(200)4, ^ g -§-443(300a) ^ 4^ (400)^.5. ^M3€^-. 

<44> £ 2^1^ a>^- £oJ, ^(2) SiCl 4 , GeCl 4 , 

P0C1 3 , He, 0 2 ^ tiV-g-71 ^^0.5. ^-Sl o]^*Kr 

<45> ^H, #7] £*1(6)^ ^Bfl^ Cf^]-7)1 ^ , ofl^tfl Aj-^.-^ JL 

*1» Bl*«H #^^> ^ 4°<^ 7>1^^o] *fl-g-^ ^ 

<46> SEtb, J=*]# 7l^O.S ol^A]?l£^- ^o] 4,5: ^q^, 

^-^S. ^Sl7> ^Xffol ^t}. 

^-S* #71 ^SflA^ z^p}t1 ti>-§-7l^^ 2^-§r 7}&*\ ^7} 

JfoflAi <g,g- 7H}<^ ^J±» -S-^aIt)^ ^ ^J(200)^r 4^4 ^o] 7^7)1 ^4. 
<50> #Bfl^(9)/^(8) ^£ flv&fe ^l^iLS 4^*>7fl^ 32 

rpm4 ^^^Al^l ^-BfloflA^ ^o]^^- nj-gf 34 ~ 40 
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mm/s^ <*t5L3. o)^X\f]^ t=*]6J] oj*j) f ZL Sl^o] ^ajvg-s. o]^-(2000 ~ 2400 1:)^ 

<5i> ol<2f ^ jh^a} a}<$ i4]<q«H f-cf <a^3E(1600TC)^ <>]iM 3*1, 

irj-ej- aM*]7]fc ^l-u}-, 200 ~ 400 dyne/cm ^ & ^ #^r&* <H 

^*>» d l-§--e-4. ^ ^ H>tii^itb4. ^-^ji, (ifl^^-^- 

^^3E)ofl Hl^]^. ^-B- J^-fr ^^H^lfe ^A^l 

-#W-^rS^ 7>^Al7>6fl ^fetf. nJ-SM, 7}<£-£5L<% S\ 

<53> ^tgofl^^) 7}<£<iQo) &q 34 ~ 40 mra/s» -fM*Kf ^o] 

»>^*H, ^^^-w.^ s)^. sj^^s 60 ~ 80 rpmJit^ ±Q %o) w> 

tf*r «>^3*Ml-fc- 20 - 30 rpmilS. -g^tf-. 
<54> °1^7i] *W, ^-w. ^Tg^-j. BV^^I-Tfl 2000 ~ 2400 °C « -fr*]^^- 
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<56> «^7H, ^-71 tfl-^. -B-^ S^^}7] $|-$ ^(0 2 )7> 7># ^^O] 

* ^^-S: tgl^ 7>i: ^ <?l*m S^f^T ^^t}. 

#h tflJfofl w>^^7fl, 0-10 mmWC ^ 0I7HH 2.7}) 7]^^ 

<58> Jg. ^ofl 4^ «<M*>7l fl-ti. iflJjLofl <g^-A> 74] 

^(Thermal Dif fusivity)7> 4* -g-;gofl ^-tfl^ o_3. 7>i(lnert gas) 
Sfe HeC«f0°li+ Ar(^>=^-)^ * ^ fl-fr 3M4. 
^4 * -g-3z| #7]l(300a)» 7i^]7fl ^4. 

<60> -g-a] g^fe JZ ^7> fl-y.7> 7>^ol 3.7} 
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<6i> o] b>^-z)^. -gAlofldJ) ^--^Tflir 13HH 43*r*l 0 H, 53^ -a]zJ- ^. 

<62> lsl^-B] 4S)7>x]^ ^ti. ^ofl -H-ogsj^ ^ ^ -n-^ 1.2 - 2.4 slpm°l 

*34M M-B- al-a-i: 

<63> ijz]- ^ -g-^i)-^(300a)^^^ 2.5 ~ 4.5 mnf/s^ ^-s)^ -R-*|*Rr 

<64> Ajz]- ^ -g-^3|-^(300a)^r -^-71 ^ofl ^ofl ^ t!: Ge0 2 ^ fl^-s. 

^3E7> ^ #€»^r 3Hr ^^]7l7l Jflt§H ^ 7>i 

» *3^fc ifl^-g- #o]^ ^spg^ ^A]ofl ^A^t)-. 

<65> ^z^- ^ofl A>-g-sj^ ^7]-^ HFCHopland, 1978, Electron. Lett., 14 , 757- 

759) g 7]S)1 ^Bfl^ ^ ^^-#(Liegois et al., 1982, Non-Cryst. Solids, 117, 247 
-250 ; Schneider et al. 1982, Conf.Proc. Eur .Conr .Opt .Fibre Commun. 8th., 36-40) 
^ «- ^ 91^. 

^ O2Q ^ CC1 2 F 2 , SF 6 , CF 4 , CCI3F, CCIF3 ^(GB.No,2,084,988A 

FR.No.2,504,514)-i: Af-g-^- ^ & o.^ , ^aj-gj-^^ c 2 F 6 , C 3 F 8 , n-C4Fio ^ -fri 
^-t#(US.Pat.No.4,793,843), c]^ H r ^}*"WI*r C 2 F 6 » A]~§-tr4. 

<67> tr^S, S<H ^ajj=lo} ^ ^^.o. ^.57] m}-^ Ge0 2 ^ fl**>H 

■f^fl ^T^Jl «ao]ol A^^o.5. n>c- n^]^- ^ 7\5\7\) S)H, °1 ^ 
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-g-5z)^6]]Ai ^ Ge0 2 ^ ^m>\] 3<H S<H ^9^4) 

<70> o]s\^. ^-^J-g-i; &ofl 7 ) fl*}.oJ *3J4 *]zMr *1^*J-^ ^ 

<71> ^^tl: 3715] tfl^ -B-^l*>7l .M. i^Tgo] -^AHloflA^ vfl^ij- 

<73> A)2^ ^^HH^ s W. ^ ^ J= * vflJjL oj-^ ^ Aj. 7 ] 

^(200)^^5^ ^-^31, 7}<£<£Q*) o]^4=-5L±= 20 mtn/s 7> w>^^, o)^ 
oltl- #71<>1M H-tl 2.5 ~ 4.5 mnf/sSl ?H *HJ-*]*>3-. 

<74> £ ^- > ^SRr C 2 F 6 ofl tfltb 0 2 ^ -H-^=«m «V^*I*MI, 2.5 ~ 30o)rf. 

°1 . C 2 F 6 ^ -fr^r 4-20 sccmojji, o}6]] tfl-g-^ 0 2 ^ -fj-*g=£r 120 ~ 50 seem 
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<75> S.t| xfl^o] ^°4£r £^ aflT^ ^ S^M" 

43 ^ "lBl-M-W^W ^^7)1 ^tj., 

<76> trfe^ ^. ^oflXJfe. je.^ 3|db^ ^ ^fe 2 inn* *>^S 

<77> o]^^- Alz]- ^ ^-jz] 2f^(300a)^- 7^ ^tL^r t^B]- ^-5z)^^ 

(400)«*H xflJjLo} ^ ^o]]j7 n>s.<^ ^s^-Tfl ^t}. 

<78> <g ^AH]6|] o}*|| 01 3]^ ^-B- S.^ JE^ 

-§- M-4\E .£ ioo]cf. 

<79> o] ^-g- 5=^0. ^zj-^o] 0^,3 A}<g Jff.ti.ol 5t)^o] 33.7 mm ol og-Aj o. 

53*]) *3) #3HH ^z^-7>^ -o_^ ti ](c 2 F 6 oll tfl^- 0 2 ^ -frW)* 5. 75. *H ^-w 

$3)3 a-^fls. $M3€ #^-fj- 2.^ M# i^o]4. 

<80> o]o} HlS^ nfl £ 9£r #Bfl^ *<HH hJ-eJ-, ^-3^7> tflofl 

C 2 F 6 4 0 2 « 23H ^ ^Z)- ^-g. ^^A]^l JjL P>^1^- ^-aZ)» ^A^a} 2) 

* SH3^ ^J-fr S-^fl^ £^o]4. Aj- 7 ] ^ ^ofl^ ^-32) 7 > & 

<81> #7] OJ-g-tb S^ofl «>4 &°), £ ^oflA-^ ^o>t!- *3J4 -^^-i: ^A]oll 
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<82> o)^r t £ W>^t!: €*H1" £^#^r #2:5. ^i5}#i=h o^H, 

^H°ll 7l7fl^ 7 ^ Hj-Bj-a}^ ^ 

^ M-tf ^o]j7 7 ]#^ 2.^ tfl^§>^- o>u)h.S, -g- #€^13 

°>1 &<>H °ltl: <M« ^ 5U^r ^#3)- ^1#o| ^ ^o.^. o}*fl*H 
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1] 

^ #^-fr S-^H ^2: 
2] 

#71 -^y.^ vfl^* ^ #31 aj^ofl 2 ~ 4 mm ^ ^ir &J^L3, -R- 

*l*Kr -5}^ ^-ff J2.*fl «<H1. 

3] 

*il SE^ *\) 2^} 9l°l*), 

#71 ^zj-7>^fe 0 2 ^ C 2 F 6 ^ ^^-7>i» AV-g-^ji, a. uH«. oj-^^. #<£o_5. * 
*1*K=- 3* <LS ^-B- JSLTfl 
13^8" 4] 

*ll 2^) 9X°]*], 

#7] ^zj- ^ ^ #7iHH #71 #J±7> -g-^S]^ -g-^#^r 2.5 ~ 4.5 mnf/s^l ^ 
* 2.^ 
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5] 

C 2 F 6 ofl tfl^- #7} 0 2 ^ -fr^Sl $-*&*}7} 2.5 ~ 30^1 ^ ^<LS. % 

S.^ 
6] 

^7] 0 2 ^ -B-^ol 50 ~ 120 sccm^l ^ o. ^ ^ . 

7] 

3^1 

^71 C 2 F 6 ^ -B-^o] 4-20 sccm<& f^AS s}^ ^ ^ ^ 

8J 

^"71 ^f-JL tflJf <y-^-g: 0-10 mmWC^ ^ f^AS ^ ^-fr 5.2(1 ^fls 
t^^S" 9] 

4*3 € WJ-^ofl ^«fl 7l7>WlS olt^^-g. Cf^S-C 

#Hfl^ /SOI ^SJ-^O] tg^S)^ c£i=, ^ o. ^ ^oj) <go. HH f o. 
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^•71 t^r 7>*H ^ «J ^Bfl^ 

5L7fla ^*Hr ^-2) 

■1- SL^tt ^SLS, ^o. S.*fl »1S 

10] 

* 9*^1 aw*), 

•#7] vfl^S* ^ #31 2)^H 2 ~ 4 mm ^ <^ -fr 

*1*H=- 3# f^AS. ^ ^-H- ^ « 0 >^. 

[3^8" 11] 

*l| 9^- *fl 10*^1 9X°]*\, 

#7] ^]Z^7>^^ 0 2 ^- C 2 F 6 ^ £^7}-i* Al~g.fliJ.jil, tflJ=L o^o_ ^oj-o_ S -o 

*l*Hr ^^5. wj-fe- ^-B- £^ »]S 
12] 

*0 9* sett *fl 10^1 ^<H^i, 

^-71 ^zj- ^ ^ #3]°^ ^7] ^« 7 } ^-B]S)*r 2.5 ~ 4.5 mrf/s^l ^ 

^ ^HgiLS. «H=- ^J-fr S-^H H o^. 
[3^8- 13] 
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^7) C 2 F 6 *1) tfltb #7l 0 2 ^ -fr^Sl ^-^«]7> 2.5 ~ 30*1 3* ^G-S- «Hr % 
3.^ U"^. 
14) 

#7] 0 2 ^ tt^°1 50 ~ 120 sccmSl ^ ^SLS. t}^ ^-rr 5L*fl ^ ^ . 
■=?■■«• 15] 

^-7] C 2 F 6 ^ -B-^o] 4 ~ 20sccm<?l ^ASr ^JlS. Sfrfe- ^-fi- 2.*1 *f|2: ^ . 
16] 

#7] #Ji *fl^ 0-10 mraWC^l ^SLS. *Hr SLItl 
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^7l>8-^Sj-^(MCVD)^ ^ 3-*m *\}B=:f>}±z £71 ^ti. ifltf} 

7>^H -M^lfe #3.3 *1£3 33SW€ 

^aq-W -§-^*Hf £^|fi ^3*r7l #7] vfl3 

?l«fl, 5.383 3^ f^-^l €^*Kr <?]^ ^(index dip)# ^sWW. 

°]s)^r «<HH 2)^, ^-fc ^-i^l 5a«H-H3 ^ ^tf* ^dt^TlM. 

*r3^ ^71^ #3- 1HH 3tr ^-fi- 5.7-1) {Method of Manufacturing 

an Optical Fiber Preform by MCVD} 
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€- #^^1 ^zj- ^ -g-^TiHHo} S ig ^ g tfl«. og-^ = ^- 7 ] 

<?l^r *3f|-fr£. #7HH H-tl «>4 ^1, 2.5 ~ 4.5 mrf/sSl «>^-&>t|.. 
[J±^tflW=-] 74 

St!:, ^*Rr ^7^(<« «<H , C 2 F 6 H tfl« 0 2 ^ «>^*| 

2.5 ~ «Hth °1 ^-f , ^7}^<2] -B-^ 4-20 sccmolJi, o]cfl tfl-g-s?}^. o 2 
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[il^rfl^^-] 3^8- 9 
UL3 U <HH 33 

rf^2.H. J^-fr* ^1S*>71 3*H, fl-^M ^ 0~10 mmWC^ <# 
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